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PROBLEM TO BE SOLVED: To save the space for congested optical fiber wiring and to easily make an 
optical connection. 

SOLUTION: The optical connection component consists of an optical fiber wiring member 5 formed by 
optionally wiring optical fibers 3 on a two-dimensional plane and optical connector members 5 where the 
optical fibers are fixed, and optical fibers 3b led out of the optical fiber wiring member and optical fibers 
3c fixed to an optical connector are joined together by fusion splicing connection to form a fusion splicing 
connection part 3a. This optical connection component is manufactured by individually producing the 
optical fiber wiring member having the optical fibers wired optionally on the two-dimensional plane and 
the optical connector member where the optical fibers are fixed and joining the end parts of the optical 
fibers led out of the optical fiber wiring member and the end parts of the optical fibers of the optical 
connector member by fusion splicing connection. 
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(54) OPTICAL CONNECTION COMPONENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To save the space for 
congested optical fiber wiring and to easily make an 
optical connection. 

SOLUTION: The optical connection component consists 
of an optical fiber wiring member 5 formed by optionally 
wiring optical fibers 3 on a two-dimensional plane and 
optical connector members 5 where the optical fibers 
are fixed, and optical fibers 3b led out of the optical fiber 
wiring member and optical fibers 3c fixed to an optical 
connector are joined together by fusion splicing 

connection to form a fusion splicing connection part 3a. y $ 

This optical connection component is manufactured by *jpifp2^=fe 
individually producing the optical fiber wiring member 
having the optical fibers wired optionally on the two- 
dimensional plane and the optical connector member 
where the optical fibers are fixed and joining the end 
parts of the optical fibers led out of the optical fiber 
wiring member and the end parts of the optical fibers of 
the optical connector member by fusion splicing 
connection. 
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(54) OPTICAL CONNECTION COMPONENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To save the space for congested optical fiber 
wiring and to easily make an optical connection. 

SOLUTION: The optical connection component consists of an optical fiber 
wiring member 5 formed by optionally wiring optical fibers 3 on a two- 
dimensional plane and optical connector members 5 where the optical 
fibers are fixed, and optical fibers 3b led out of the optical fiber wiring 
member and optical fibers 3c fixed to an optical connector are joined 
together by fusion splicing connection to form a fusion splicing connection 
part 3a. This optical connection component is manufactured by individually 
producing the optical fiber wiring member having the optical fibers wired 
optionally on the two-dimensional plane and the optical connector member 
where the optical fibers are fixed and joining the end parts of the optical 
fibers led out of the optical fiber wiring member and the end parts of the 
optical fibers of the optical connector member by fusion splicing 
connection. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Optical coupling parts characterized by consisting of an optical fiber wiring member which wired two or more 
optical fibers arbitrarily on the two-dimensional flat surface, and two or more optical connecters with which the optical 
fiber is being fixed, and for each optical fiber pulled out from this optical fiber wiring member and the optical fiber 
currently fixed to the optical connecter being joined by weld connection, and forming the weld connection. 
[Claim 2] Optical coupling parts according to claim 1 whose optical fiber is a carbon coat optical fiber. 
[Claim 3] Optical coupling parts according to claim 1 characterized by being supported with the sheet-like object or 
tabular object with which each optical fiber which forms the weld connection is covered by the hardenability resin, or 
prepared the adhesives layer. 

[Claim 4] Optical coupling parts according to claim 1 characterized by an optical connecter being a multicore connector. 

[Claim 5] Optical coupling parts according to claim 3 to which the sheet-like object or tabular object which prepared the 
adhesives layer is characterized by having a desired solid configuration. 

[Claim 6] The production method of the optical coupling parts characterized by joining the edge of the optical fiber 
which fixed the optical fiber to the optical connecter and was fixed to the edge of each optical fiber pulled out from the 
optical fiber wiring member which produced the optical connecter member and wired two or more optical fibers 
arbitrarily on the two-dimensional flat surface by the optical connecter of this optical connector area material by weld 
connection. 

[Claim 7] The production method of the optical coupling parts according to claim 5 characterized by providing the 
following The edge of each optical fiber pulled out from the process which removes the resin jacket and/or carbon layer 
near the edge of an optical fiber which were fixed to the optical connecter near the edge of each optical fiber pulled out 
from the optical fiber wiring member, and the optical fiber wiring member The process which joins the edge of the 
optical fiber fixed to the optical connecter by weld connection, and the process which forms a carbon layer in the weld 
connection of an optical fiber by request 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical coupling parts (optical patchboard) 
and its production method for connecting mutually between the light-corpuscle child and parts which are used for 
optical communication, such as a light-corpuscle child, an optical-circuit package, and optical-circuit equipment, and 
optical information processing, and equipment. 
[0002] 

[Description of the Prior Art] Generally, the optical connecter is used in order to connect optically a light-corpuscle 
child, an optical-circuit package, optical-circuit equipment, etc. mutually. The most important parts in respect of 
reliability among optical connection are this optical connecter, from the former, there is little optical loss, it is reliable, 
and the various optical connecters which are easy to deal with it are proposed. However, when it fixes an optical fiber to 
an optical connecter, fixation of the optical fiber to V mold groove or the ferrule of cutting of an optical fiber, 
processing of covering material, and an optical connecter, end-face polish, etc. need to be processed precise, and it is 
required that shipment of a product should be faced, and an optical performance should be inspected and sorted out. 
[0003] By the way, in connection of two or more light-corpuscle children in an optical-circuit package, and the optical 
connection with the optical-circuit equipment which carries between [ two or more ] optical-circuit packages or an 
optical package, generally the optical connecter has been arranged at the edges, such as a light-corpuscle child, and an 
optical-circuit package, optical-circuit equipment, and it has connected mutually by the optical fiber. In this case, since 
it is necessary to arrange an optical fiber with complementary length, for the complicated wiring by the optical fiber, on 
an optical-circuit package and at the interior and/or the tooth back of optical-circuit equipment, the present condition is 
the shape of nidus avis, and having carried out congestion, having been spread around and occupying the big space for 
the reason. Optical interconnection equipment using optical coupling parts (optical patchboard) as a simpler method is 
proposed to the such optical connection method which is complicated and needs a place, and making optical connection 
of between circuit packages etc. easily mutually is expected (refer to the patent No. 257461 1 official report). 
[0004] however, the optical fiber wiring after producing an optical fiber wiring member in the conventional optical 
patchboard of a publication in the patent No. 257461 1 official report - a member - the direct optical connecter is 
connected in the top for this reason - the case where the optical patchboard of big size is manufactured when there is 
many wiring of an optical fiber - optical fiber wiring - a member - there was a problem on manufacture [ work / for 
fixing the upper optical fiber to an optical connecter ] of being difficult, technically Moreover, in the work which fixes 
an optical fiber to an optical connecter, the yield on the manufacture in optical connecter attachment influenced the yield 
of a direct light patchboard, and when there were many optical connecters connected especially, it had become the cause 
that the manufacture yield of an optical patchboard falls. 

[0005] moreover, the above-mentioned Prior art - setting - optical fiber wiring - a member - since the optical fiber is 
being fixed to the direct optical connecter in the top, an optical fiber wiring member and an optical connecter must exist 
in a coplanar However, there is no optical connecter of the other party which connects this optical patchboard in an 
optical patchboard and a coplanar in many cases, and it has an example with the flat surface of an optical patchboard, 
and arbitrary angles (many are 90 degrees). Therefore, the optical patchboards are requirements with indispensable itself 
being flexible. Since intensity with self-support nature is required for an optical patchboard when connecting with an 
optical package or optical-circuit equipment furthermore using the flexibility, a bend radius becomes large. Therefore, 
there was a problem that the tab (complementary length portion) which connector connection takes became large. 
[0006] further - again - optical fiber wiring ~ a member - the device which attaches the protective cover called a 
electrode holder to the upper optical fiber collectively with the conventional optical patchboard which fixed the direct 
optical connecter, and combines an optical fiber wiring member and an optical connecter dynamically is made for this 
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reason - the conventional optical patchboard - optical fiber wiring - in the portion (henceforth a "port") of a request of 
a member, it is being collectively fixed to one optical connecter by two or more optical fibers, and it will be connected 
to one optical connecters, such as a light-corpuscle child, an optical-circuit package, and optical-circuit equipment 
Therefore, since number of connections also increased while it is required to produce a port individually, respectively 
and receiving restrictions [ on use ] on manufacture on the occasion of manufacture of an optical patchboard 
corresponding to optical connecters, such as a light-corpuscle child of the partner who makes it connect, an optical- 
circuit package, and optical-circuit equipment, there was a problem also in respect of the miniaturization of an optical 
patchboard, and the formation of a ** space. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention is made for the purpose of solving the above troubles in a 
Prior art. That is, the purpose of this invention is to offer the new optical coupling parts which can perform optical 
connection simply [ the formation of a ** space is possible and ], and its production method to the optical fiber wiring 
which carried out congestion as mentioned above. 
[0008] 

[Means for Solving the Problem] The optical coupling parts of this invention are characterized by consisting of an 
optical fiber wiring member which wired two or more optical fibers arbitrarily on the two-dimensional flat surface, and 
two or more optical connecters with which the optical fiber is being fixed, and for each optical fiber pulled out from this 
optical fiber wiring member and the optical fiber currently fixed to the optical connecter being joined by weld 
connection, and forming the weld connection. 

[0009] In this case, an optical fiber may be a carbon coat optical fiber. Moreover, each optical fiber which forms the 
weld connection pulled out from the optical fiber wiring member may be supported with the sheet-like object or tabular 
object which may be reinforced by covering of a hardenability resin or prepared the adhesives layer. Furthermore, the 
sheet-like object or tabular object which prepared the adhesives layer may have the desired solid configuration. 
[0010] The production method of the optical coupling parts of this invention is characterized by joining the edge of the 
optical fiber which fixed the optical fiber to the optical connecter and was fixed to the edge of each optical fiber pulled 
out from the optical fiber wiring member which produced the optical connecter member and wired two or more optical 
fibers arbitrarily on the two-dimensional flat surface by the optical connecter of optical connector area material by weld 
connection. It is characterized by to include the process which joins the edge of each optical fiber pulled out from the 
process which removes the resin jacket and/or the carbon layer near the edge of an optical fiber more specifically fixed 
to the optical connecter near the edge of each optical fiber pulled out from the optical fiber wiring member, and the 
optical fiber wiring member, and the edge of the optical fiber fixed to the optical connecter by weld connection, and the 
process which form a carbon layer in the weld connection of an optical fiber by request. 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail with reference 
to a drawing. Drawing 1 is the outline block diagram of an example of the optical coupling parts of this invention, and 
dmwing2 is drawing which the important section expanded, and in order to explain this invention, where some optical 
connecters are separated, it is shown, optical coupling parts - optical fiber wiring - it consists of a member 10 and two 
or more optical connecters 5 In the optical fiber wiring member, as for a base material 1, pressure sensitive adhesive 
layer lb is prepared on base material la, and two or more optical fibers 3 are arranged at the desired form. The 
protection material 2 is formed on the optical fiber. In the case of drawing 2 , the protection material 2 consists of base 
material 2a which prepared pressure sensitive adhesive layer 2b. Two or more desired things are collected and the 
optical fiber 3 wired on the two-dimensional flat surface constitutes a port 4, and the edge of each optical fiber is 
extended to the port shell exterior, and it is being fixed to the optical connecter 5. In the case of this invention, each 
optical fiber pulled out by the port shell exterior is connected to the optical connector area material 6. That is, it is joined 
to the edge of optical fiber 3c currently fixed to the optical connecter 5 by weld connection, and the edge of each optical 
fiber 3b pulled out by the port shell exterior forms weld connection 3a. 

[0012] Drawin g.! is the outline block diagram of the important section of other examples of the optical coupling parts 
of this invention. In this drawing, two or more convex port sections 7 for pulling out an optical fiber are formed in the 
base material 1. On the base material 1, wiring of an optical fiber is performed through the adhesives layer which is not 
illustrated, and from the side center section of the convex port section 7, the desired optical fiber 3 is bent right-angled, 
and is pulled out. Weld connection 3a joined to the optical fiber fixed to the optical connecter 5 is formed in the drawer 
portion of each optical fiber 3. In addition, 8 is protection material, such as plastic film which applied the binder, and is 
stuck on the wired optical fiber. 

[0013] In the optical fiber wiring member in this invention, especially the base material that supports the wired optical 
fiber is not limited, and if it is a base material usually used [ film / polyimide / a glass-epoxy compound substrate, 
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polyester film, ] with an electrical part and electronic parts, it can use anythings. Moreover, in this invention, an optical 
fiber wiring member does not need to be flexibility, and since it may be upright, it can also use an upright 
macromolecule substrate, a ceramic substrate, etc. as a base material, for example. Moreover, what thing is sufficient 
also as the configuration. 

[0014] The optical fiber wired on a base material is used according to the application purpose of optical coupling parts, 
choosing it suitably, for example, the single mode optical fiber made from a quartz or plastics, a multimode optical 
fiber, etc. are used preferably. Moreover, as for an optical fiber, it is desirable that it is a carbon coat optical fiber. As a 
big factor which generally determines the life of an optical fiber, although the water of atmosphere and the invasion of 
hydrogen are raised, a carbon coat optical fiber is because high reliability and a high life are acquired since the invasion 
of water and hydrogen is suppressed. Moreover, in the optical coupling parts of this invention, in order not to prepare 
the cable envelope which gives the environment-resistant ability like the usual optical cable, it is more effective to use a 
reliable carbon coat optical fiber. 

[0015] As adhesives for fixing an optical fiber on the above-mentioned base material If it has the adhesive strength 
which maintains the configuration of an optical fiber corresponding to the tension produced in bending of the optical 
fiber wired Anythings can be used. For example, an urethane system, acrylic, an epoxy system, Various kinds of 
pressure sensitive adhesives (binder), such as a nylon system, a phenol system, a polyimide system, a vinyl system, a 
silicone system, a rubber system, a fluoridation epoxy system, and fluoridation acrylic, a thermoplastic adhesive, and a 
thermosetting adhesive can be used. From the ease of wiring of an optical fiber, a pressure sensitive adhesive and a 
thermoplastic adhesive are used preferably. Although the base material by which the optical fiber was wired remains as 
it is and may be used, as protection material, it may prepare an organic macromolecule enveloping layer, and may cover 
it by a sheet or tabular objects, such as plastics or a ceramic. 

[0016] In the above-mentioned optical wiring member, the optical fiber for connecting with an optical connecter is 
pulled out from the position (port) of the base-material end face, and the end face is joined by the end face of an optical 
fiber and weld connection which were fixed to the optical connecter. Although especially the optical connecter used in 
this invention is not limited, the small optical connecter of single fiber or multicore is chosen suitably. For example, a 
MPO connector, MT connector, MU connector, a FPC connector (refer to NTT R&D, Vol.45, and No. 6,589 pages), 
etc. are raised. 

[0017] Especially, in connection of many optical fibers, use of a multicore connector becomes indispensable. However, 
when using a multicore connector, by the method of connecting the optical fiber of a patchboard with the connector 
which is a method of producing the conventional optical coupling parts directly, the yield of a multicore connector 
serves as a power of the number of multicore of the yield per connector, and becomes very small. On the other hand, the 
yield is large, even when using a multicore connector in connector attachment by weld of this invention, since the 
connection yield of weld is larger than the yield of connector connection. Thus, this connection method becomes very 
useful when using a multicore connector. 

[0018] In order to manufacture the above-mentioned optical connection material of this invention, on the other hand, 
first, the request by the optical fiber is wired as mentioned above on a substrate, an optical fiber wiring member is 
produced, an optical fiber is fixed to an optical connecter, polish etc. carries out optical processing of the connector end 
face, and an optical connecter member is produced. An optical connecter member is joined to an optical fiber wiring 
member after inspection. That is, weld connection of the optical fiber end face fixed to the optical connecter and the end 
face of each optical fiber pulled out from the optical fiber wiring member is made. 

[0019] The resin jacket near the edge of the optical fiber more specifically first fixed to the optical connecter near the 
edge of each optical fiber pulled out from the optical fiber wiring member is removed. When a carbon coat optical fiber 
is used, a resin jacket and a carbon layer are removed and an optical fiber is exposed. The method of flooding removal 
of a resin jacket with the method and heat sulfuric acid using the stripper usually used for covering removal of an optical 
fiber, and removing by the chemical treatment etc. is adopted. Moreover, the method according [ removal of a carbon 
layer ] to irradiation of heating by electric discharge or a carbon dioxide laser is adopted. Weld connection of optical 
fibers can be made by irradiation of heating by electric discharge or a carbon dioxide laser. 

[0020] Although it is also possible for the weld connection of the optical fiber joined as mentioned above to be in the 
state where the optical fiber was exposed, and to use it with this state, in order to suppress environmental degradation of 
an optical fiber, and in order to raise intensity, it is desirable to prepare a carbon layer or a hardenability resin layer in 
the weld connection of an optical fiber. The method of making an organic compound disassemble and giving carbon 
covering by placing a weld connection suitably into the mixed gas of an organic compound and inert gas, for example, 
the mixed gas of acetylene and nitrogen, although formation of a carbon layer can apply the method by the vacuum 
evaporationo of usual carbon, and irradiating a carbon dioxide laser, is adopted. 

[0021] In the optical connection material of this invention, although the optical fiber which has the above-mentioned 
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weld connection pulled out from the optical fiber wiring member may be used in the state [ having joined together ], in 
order to reinforce intensity, you may cover with a hardenability resin. If it is well-known things, such as thermosetting 
resin and an ultraviolet-rays hardenability resin, as a hardenability resin, anythings can be used, for example, a 
photoresist epoxy resin, an epoxy acrylate resin, etc. will be used preferably. Moreover, you may make the optical fiber 
which forms the above-mentioned weld connection pulled out from the optical fiber wiring member support with the 
sheet-like object or tabular object which prepared the adhesives layer, as a sheet-like object or a tabular object — optical 
fiber wiring - it can form using the adhesives which could use the same material as what was used for the base material 
of a member, and also described the adhesives layer above As mentioned above, since the intensity of the optical fiber 
portion which was pulled out from the optical fiber wiring member and fixed to the optical connecter by covering with a 
hardenability resin or supporting by the sheet-like object or the tabular object is fully held, the handling at the time of 
installing optical coupling parts in a light-corpuscle child, an optical-circuit package, or optical-circuit equipment and 
reliability improve. 

[0022] In the optical coupling parts of this invention, the sheet-like object or tabular object which prepared the above- 
mentioned adhesives layer may have the spacial configuration. Drawing 4 shows an example in that case. In drawing, 9 
is a support plate which has a solid configuration, and an adhesives layer is prepared in the whole surface. The pulled- 
out optical fiber is fixed and supported by sticking a part of this support plate 9 on the port section 7, and sticking the 
weld connection of an optical fiber on it. In addition, other signs in drawin g 4 have the above and this meaning. 
[0023] When optical coupling parts are used for the optical-circuit equipment which arranged in the shelf (shelf) two or 
more optical-circuit packages with which it is called the interconnection of a light-corpuscle child, an optical-circuit 
package, and optical-circuit equipment, especially a back board, and the printed circuit board, Although the connection 
direction of an optical connecter has a right angle or a predetermined angle in many cases to the two-dimensional flat 
surface of an optical fiber wiring portion, the optical coupling parts of this invention Since the optical connecter is being 
fixed to the optical fiber pulled out from the optical fiber wiring member, it can be easily coped with to the thing of any 
states, moreover, the thing for which the sense of an optical fiber wiring member and an optical connecter is adjusted by 
making it the length which designed beforehand the complementary length of an optical fiber wiring member and the 
weld connection for an optical connecter connection in the optical coupling parts of this invention, and supporting with 
the desired sheet-like object or desired tabular object of a configuration - possible - efficient — ** — space connector 
connection is possible 
[0024] 

[Example] Hereafter, an example explains this invention further. 

The optical coupling parts which have the structure shown in example 1 drawing 2 were produced. That is, the sheet 
(size 210mmx297mm) which carried out coating of the acrylic binder layer (equivalent to lb of drawing 2 ) with a 
thickness of 100 micrometers to the polyimide film (equivalent to la of drawing 2 ) with a thickness of 125 micrometers 
was prepared. In having hit this the port (drawer portion of the optical fiber from an optical fiber wiring portion) 
(equivalent to 4 of drawing 2 ), and wiring optical fiber core wire (the Koga electrical engineering company make, 
diameter of carbon coat optical fiber:250 micrometer) (equivalent to 3 of drawing 2 ), 16 were arranged in parallel in 
300-micrometer pitch, and eight ports each (each port consists of 16 optical fibers) were produced in 20mm pitch on 
both sides of the shorter side of a film. 

[0025] Wiring of each optical fiber wired other shorter sides from one shorter side of a film, and wiring in each port of 
both sides was considered as desired free access wiring (128) for every optical fiber by design. Then, the upper part 
which wired the optical fiber is covered with the sheet of the same size which carried out coating of the acrylic binder 
layer (equivalent to 2b of dr awing 2 ) of 100-micrometer ** to the polyimide film (equivalent to 2a of drawin g 2 ) with 
a thickness of 125 micrometers, and both sheets were stuck in the vacuum housing. From the sheet edge of each port, 
the optical fiber had complementary length, was pulled out, was cut to an even length by the fiber cutter by length of 
30mm from the sheet edge, and removed covering of an optical fiber from the nose of cam by the optical fiber stripper 
in the place with a length of 10mm. (A length of 10mm of core wire without covering) . 

[0026] 256 MU connectors (equivalent to 6 of drawing 2 ) which, on the other hand, fixed the same optical fiber core 
wire with having used above were prepared (a length of 30mm for a fiber code section, a length of 10mm of core wire 
without covering). 

[0027] The end face which removed covering of each optical fiber removed dirt by BENKOTTON which dipped ethyl 
alcohol. Next, heating by electric discharge removed the covering carbon layer for the end face of each optical fiber in 
inert gas (nitrogen). Removal of a covering carbon layer was taken as about 1.2mm length from the optical fiber end 
face. Removal of covering carbon considered as 1.5mm of electrode spacings, and 16mA of discharge currents using the 
electrode used with the usual weld connector, and the charging time value could be 400 m seconds. Next, weld 
connection of the end face of each optical fiber pulled out from the optical fiber wiring portion and the end face of the 
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optical fiber connected to the optical connecter was made using the commercial weld connector, and the optical 
coupling parts to which the optical connecter was attached were obtained. Under the present circumstances, in order to 
maintain the intensity of an optical fiber, the optical fiber portion which removed the covering carbon layer operated it 
so that the V groove of a weld connector might not be contacted directly. 

[0028] Next, the re-coat of the carbon covering was carried out to the weld connection of an optical fiber. That is, the 
produced optical coupling parts were installed into the chamber. After fully carrying out the nitrogen purge of the inside 
of a chamber, the mixed gas of acetylene gas (a part for 1L/) and nitrogen gas (a part for 2L/) was introduced carrying 
out bubbling of the inside of a carbon tetrachloride at a room temperature. The carbon dioxide laser (wavelength : 10.6 
micrometers) was used for the re-coat of the carbon to the weld connection of an optical fiber. The beam diameter of 
laser was set to 0.5mm, and the laser beam was irradiated [ by output 0.5W ] through the aperture of a zinc selenide in 
the position of a request of an optical fiber from from outside the chamber. It was made to move by part for 5mm/, and 
carbon is covered and the optical fiber portion which carries out the re-coat of the carbon scanned 2mm of portions of 
another side with which 2mm of portions, about 2.4mm of weld connections which removed carbon covering, and 
carbon are covered 4 times. After carrying out the re-coat of the carbon layer to all the weld connections of optical 
coupling parts, optical coupling parts were taken out from the chamber and the core-wire portion (it is 20mm length at 
both sides) from which covering was removed was covered with ultraviolet-rays hardening resin. It checked that optical 
loss was measured about each optical fiber, and there was no optical loss by the microbend. Optical loss was 0.6dB or 
less including connection loss of an optical connecter. 

[0029] Although the high-humidity/temperature examination of 75 degrees C and the 5000-hour neglect by 90%RH and 
-40 degrees C - 75 degrees C, and 500 times of heat cycle tests were performed about the produced optical coupling 
parts, change of optical loss and change are 0.2dB or less, and were understood are usable enough as optical coupling 
parts. 

[0030] Example 2 each port consisted of eight optical fibers, and optical coupling parts were produced like the example 
1 except having replaced with MU connector and having used MT connector (8 heart optical connecter). 
[0031] When 75 degrees C and the high-humidity/temperature examination of the 5000-hour neglect by 90%RH were 
performed about the produced optical coupling parts, change of optical loss is 0.25dB or less, and it turns out that it is 
usable enough as optical coupling parts. When optical loss was measured, it was 0.8dB or less also including connection 
loss of an optical connecter. 

[0032] The optical fiber wiring member and the optical connecter member were prepared like example 3 example 1. 
however, optical fiber wiring - the optical fiber of a member - a length of the sheet edge of each port to 10mm - a 
fiber cutter - cutting to an even length - a nose of cam to a length of 5mm ~ by the way, covering of an optical fiber 
stripper was removed On the other hand, the fiber-optic code fixed to MU connector set length for a fiber code section 
to 10mm, and set the length of core wire without covering at a nose of cam to 5mm. Next, optical coupling parts were 
similarly produced except the weld connection process described below. 

[0033] The carbon dioxide laser (pulse period : 1kHz, peak power : 5 W) of RF excitation was used for weld connection 
of an optical fiber. Into the matching portions of the optical fiber pulled out from an optical fiber wiring member, and 
the optical fiber fixed to the optical connecter, carbon-dioxide-laser light was condensed by the parabolic mirror (focal 
distance : 25mm). At this time, the focus was set before [ 3mm ] the matching portion of an optical fiber. Moreover, the 
spherical mirror was set to the opposite side, the laser beam was reflected in it, and it was made to condense before 
[ 3mm ] the matching portion of an optical fiber. This secured the homogeneity of weld connection temperature. At the 
time of weld connection, the average output of a carbon dioxide laser was set to 600mW, and it connected in 0.8 
seconds. 

[0034] When loss of all the connected optical fibers was measured, it was 0.6dB or less also including connection loss 
of an optical connecter. Although the high-humidity/temperature examination of 75 degrees C and the 5000-hour 
neglect by 90%RH and -40 degrees C - 75 degrees C, and 500 times of heat cycle tests were performed about the 
produced optical coupling parts, change of optical loss and change are 0.2dB or less, and were understood are usable 
enough as optical coupling parts. 

[0035] The optical coupling parts of the structure shown by example 4 drawing 3 were produced. The substrate (size 
300mmx600mm) (equivalent to 1 of drawin g 3 ) which carried out coating of the acrylic binder with a thickness of 100 
micrometers to the glass epoxy-group board with a thickness of 1 .6mm was prepared. The binder layer was produced by 
producing on an exfoliation sheet beforehand and sticking on a glass epoxy-group board. Have the optical input/output 
terminal (housing : SMUJ-Lby Sanwa electrician business company 8PA housing for 8 terminal package) of MU 
connector. It aims at the optical connection with the package board (mounting pitch 30.48mm, number of placement 16 
board to a shelf) mounted in the shelf (shelf). It cuts deeply to a glass epoxy-group board to one side of a long side to 
the glass epoxy-group board which the above-mentioned exfoliation sheet attached, by processing The convex port 
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(they are 16 places at pitch 30.48mm) (equivalent to 7 of drawing 3 ) for pulling out an optical fiber with an infeed 
depth [ of 40mm ] and a width of face of 10mm was produced. Arrangement of a port was arranged in the mid-position 
of a package board and a package board so that it might become each mounting package board and a pair. Except for the 
exfoliation sheet on the produced substrate, free access wiring of the optical fiber (equivalent to 5 of drawing 3 ) was 
carried out like the example 1. However, each optical fiber was wired from the port in the port, and eight optical fibers 
were pulled out from each port (the total number of optical fiber wiring : 64). Optical fiber wiring of a port entered 
perpendicularly to the heights of a port, was bent right-angled by 8mm of bend radii, and was cut to an even length by 
length of 5mm from the glass epoxy-group board end face of the port section. The optical fiber wiring member which 
consists of a produced glass epoxy-group board was covered with the polyimide film (equivalent to 8 of drawing 3 ) 
with a thickness of 125 micrometers like the example 1. 

[0036] MU connector with an optical fiber (equivalent to 5 of drawing 3 ) which becomes connector housing prepared 
in each package board and a pair apart from this was prepared. The length of the optical fiber extended from an optical 
fiber wiring portion was set to 30mm. The optical fiber pulled out from the optical fiber wiring portion removed 
covering from a nose of cam to 3mm portion, exposed the quartz fiber and removed the 1 .2mm covering carbon layer 
from the nose of cam under the same conditions as an example 1 . Resin covering and the resin carbon layer were 
similarly removed about the optical fiber extended from MU connector. Next, the optical fiber pulled out from the 
optical fiber wiring member and the optical fiber of each optical connecter were connected on the same conditions as an 
example 3 by the carbon dioxide laser. After re-covering a covering carbon layer, in the melting connection, the core- 
wire portion from which covering was removed was covered with the ultraviolet-rays hardenability resin, and optical 
coupling parts were produced with it to it. It checked that optical loss was measured and there was no optical loss by the 
microbend about each fiber after weld. Optical loss was 0.6dB or less also including connection loss of an optical 
connecter. 

[0037] Although the high-humidity/temperature examination of 75 degrees C and the 5000-hour neglect by 90%RH and 
-40 degrees C - 75 degrees C, and 500 times of heat cycle tests were performed about the produced optical patchboard, 
change of optical loss and change are 0.2dB or less, and were understood are usable enough as optical coupling parts. 
When the optical patchboard produced on the shelf which placed the package board with an optical predetermined 
input/output terminal on a shelf was fixed, and each connector was connected to optical connecter housing of a package 
board and being used as a back board, it turns out that it can use as an optical back board of a ** space extremely. 
[0038] The optical coupling parts of the structure shown by example 5 drawing 4 were produced. That is, the optical 
fiber wiring member was first produced like the example 4. However, each port portion (40mmxl0mm heights) 
(equivalent to 7 of drawing 4 ) was made not to be covered on the occasion of covering by the polyimide film after 
optical fiber wiring (equivalent to 8 of drawing 4 ). 

[0039] Next, it had the thickness of 1mm, a length of 35mm, and size with a width of face of 40mm, the length direction 
and 10mm portion were made into the flat side, and the glass epoxy-group board (equivalent to 9 of drawing 4 ) which 
bent the point right-angled by 10mm of bend radii and which has a binder layer with a thickness of 100 micrometers 
into the inside portion of a curved surface was prepared, the produced optical fiber wiring - the optical connecter (eight 
pieces each) with which the optical fiber currently pulled out from the port of a member is being fixed was fixed to 
housing for back boards of eight terminals (not shown to drawing 4 ) While carrying out coating of the acrylic adhesives 
of 100-micrometer ** to the flat side of a glass epoxy-group board with the prepared curved surface and sticking on the 
port portion, each optical fiber which has inserted the optical connecter in housing for back boards was fixed by the 
binder layer inside the curved surface prepared beforehand, and it considered as the structure where an optical connecter 
portion is arranged at an optical fiber wiring member and a right angle. The binder stratification plane which fixed the 
optical fiber was covered with the polyimide film (not shown to drawing 4 ). 

[0040] Although the high-humidity/temperature examination of 75 degrees C and the 5000-hour neglect by 90%RH and 
-40 degrees C - 75 degrees C, and 500 times of heat cycle tests were performed about the produced optical coupling 
parts, change of optical loss and change are 0.2dB or less, and were understood are usable enough as optical coupling 
parts. When the optical coupling parts produced on the shelf which placed the package board with an optical 
input/output terminal on a shelf were fixed, and each connector was connected to optical connecter housing of a package 
board and being used as a back board, it turns out that it can use as an optical back board of a ** space extremely. 
[0041] Optical coupling parts were produced like example 6 example 4. However, in two central ports, optical wiring in 
a port was made into ten, among those, two set to 400mm length which wired between two ports based on wiring, and 
was pulled out from the port, and they carried out preliminary wiring. Except preliminary wiring, it wired like the 
example 4 and checked working as an optical back board. Hereafter, the example which changes wiring using these 
optical coupling parts (or alternative of wiring) is explained. 

[0042] The same MU connector as other optical wiring was connected to preliminary wiring like the example 4, and 
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covering of the re-coat of covering carbon and an ultraviolet-rays hardenability resin was performed. Two optical fibers 
in the optical fiber wiring member which checked working as an optical back board previously were chosen arbitrarily, 
and the optical fiber was cut by part for a connection with an optical connecter. Next, two optical fibers as preliminary 
wiring were wired in the state of the cross to former connection, and it checked that optical connection of a cross portion 
operated normally. 

[0043] In this example, although preliminary wiring was made into two, in change of wiring, and an alternative of 

wiring, it is not limited to it at all. 

[0044] 

[Effect of the Invention] The optical coupling parts by this invention are constituted as mentioned above, and since the 
optical connecter is being separately fixed to each optical fiber pulled out from the optical fiber wiring member by weld 
connection, they can cope with it easily to the thing of any states. Namely, no matter what angle the connection 
direction of an optical connecter may have to the two-dimensional flat surface of an optical fiber wiring portion, it is 
possible to make optical connection freely, moreover, the optical coupling parts of this invention - setting ~ optical 
fiber wiring — since it is possible for it not to be necessary to connect to a single connector collectively two or more 
optical fibers which come out of the single port of a member, and to connect with two or more optical connecters 
separately -- optical fiber wiring - curtailment of the number of ports of a member and the design flexibility of an 
optical fiber wiring circuit become remarkably large Moreover, in the conventional optical coupling parts, although the 
long tab (complementary length) portion for optical connecter connection was required for the optical fiber wiring 
member which consists of a flexible substrate, in the optical coupling parts of this invention, such a tab portion is not 
required and wiring in which the formation of a ** space is possible can be realized using an upright substrate. 
[0045] moreover, the optical fiber pulled out from the optical fiber wiring member in the optical connecter member with 
the inspected reliability high since the production method of the optical coupling parts of this invention fixes an optical 
fiber to an optical connecter beforehand and produces an optical connecter member ~ weld connection ~ carrying out « 
being joinable — optical fiber wiring — a member - the manufacture yield improves remarkably into the upper optical 
fiber portion compared with the Prior art which had attached the direct optical connecter Moreover, in the conventional 
technology, although the optical connecter connection examination was able to be performed only after attaching the 
optical connecter and producing optical coupling parts, since the optical connecter connection about each optical fiber 
can inspect in advance, respectively, the complicated optical fiber substitution work to the poor connection generated 
after optical coupling-parts production becomes unnecessary according to this invention. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




[Drawing 4] 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 7 

[Method of Amendment] Change 

[Proposed Amendment] 

[Claim 7] It is weld connection about the edge of each optical fiber pulled out from the process which removes the resin 

jacket and/or carbon layer near the edge of an optical fiber which were fixed to the optical connecter near the edge of 

each optical fiber pulled out from the optical fiber wiring member, and the optical fiber wiring member, and the edge of 

the optical fiber fixed to the optical connecter. The production method of the optical coupling parts according to claim 6 

characterized by including the process to join and the process which forms a carbon layer in the weld connection of an 

optical fiber by request. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0036 

[Method of Amendment] Change 

[Proposed Amendment] 

[0036] MU connector with an optical fiber (equivalent to 5 of drawing 3) which becomes connector housing prepared in 
each package board and a pair apart from this was prepared. The length of the optical fiber extended from an optical 
fiber wiring portion was set to 30mm. The optical fiber pulled out from the optical fiber wiring portion removed 
covering from a nose of cam to 3mm portion, exposed the quartz fiber and removed the 1.2mm covering carbon layer 
from the nose of cam under the same conditions as an example 1 . Resin covering and the resin carbon layer were 
similarly removed about the optical fiber extended from MU connector. Next, the optical fiber pulled out from the 
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optical fiber wiring member and the optical fiber of each optical connecter were connected on the same conditions as an 
example 3 by the carbon dioxide laser. After re-covering a covering carbon layer, in the weld connection, the core-wire 
portion from which covering was removed was covered with the ultraviolet-rays hardenability resin, and optical 
coupling parts were produced with it to it. It checked that optical loss was measured and there was no optical loss by the 
microbend about each fiber after weld. Optical loss was 0.6dB or less also including connection loss of an optical 
connecter. 
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